WO 2005/009240 



PCT/JP2004/010618 



1 



m m m 

[0001] *mwfe, mw^mRumwrn^nyy^mmistc^t^-pmifrn 

[0002] IM^^ig^&V^TteCT (Computed Tomography) ^MRI (Magnetic ^ 
Resonance Imaging) frb&btlttWr JI Ptf££fflV Yfc^Bfr jRWfcjfcoTV ^ Q £<b > 

[0003] «3pHH«n:*5v^r4, an^-vm.nmcT^mm\^x^ittmw:<omm. m&<DM 

[0004] rtUUfcrU 0 tt¥M^nttM^mmz.3o\< ^XmXbtK 3DX (3DX Multi 

Image Micro CT)£rHfi3i§Ut (#CGD;«#J$ 0 ) n 
[0005] -Arai Y, 

Honda K, Iwai K et al : Practical Model "3DX" of Limited Cone-Beam 

X-ray CT for Dental Use. CARS2001 : 200U pp.671-675 

♦ /hfl&tt mxMcT<Dmmm" 3dx 

Multi Image Micro CT"<^S^:ttti, #£r#cJ|t.2000;40(2), 2000, pp.145-154 

wueo^fa^ 3Dx^s^^-ex^^*^5{g^^-cv^ 0 m&f%m<D 
mm&mittseffimxmzLztiz&M^t&tix^ ^„ ^o3dx^«^j;<9#^ 

(^^Ji^^3^7C^^«^^t^^t|x*&t),^*TEIi^foofc^^rt5: 
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[0006] I©3DXiI^fflV^, mW^bn, ^tl&XK, 3DX^>M#^fc3^^^ 

[0007] j^t. mi^fflv^T, ^(D^mmm^mm-r^ 
(mi(D)) 0 

(i) mm^m^^^vy^vm^ 

(3) 2ffi^ 

(4) «B«>fb*£!.a^<t5*fcS5tt W 

(3^7E®^(7)S^) 

f^^^ji^3^7uJl^mIa^J^^TV^ > ^^fe^«^Lfc3^®^3^7£± 
^^v^^-r^dni (e)) 0 ^©ri, frXfotz^xmrntsftZMMmmmmte 
^tc^,x^x^^Mmm(Dmmmmhm^^<Dmm.m^^xmm-r^ 
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02te^ttEegffifl:CAK jEAB#(BK jEA®#(Ch IE-:iffift:(D) , IE 
[0008] l(7)3DXiI^ffl^t, -^-CJ::5000jlE^JO®^»fSrtTV\ ^OfW 

[0009] ^a^Ti^BW^S^TcmftiSr^i-SeWSE^WfSff t-*3V > 

[ooio] kz*>X\ ±ISL^ixfc©#fett»bdv&jl<^*tftttl^*rfc3&s^lB^fct)Wa 

toon] -t^-c, mm^n^fi^x^MX^<^/utccT^^hM^^mm-r?> 
mxmmvtco 

[0012] -SiJ^i^f > iM A*&, jfSU : Ortho-CT^fflV^fc3^7^^7 : •V^t»II^M^-SW 
m^-tf $Riif§ ^#ftflfflF3EfR# MI2000-75, 2001, pp.145-149 
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•to&i&. wimmis. &r#Mw\:&wm&Mj$t& (#02000-358420) , 2000 

•Befii S, Tsunashima 
H, Arai Y : A study in Three-dimensional Image 

Processing Method for 3DX Multi Image Micro CT. CARS2001: 2001, pp.665-670 
jMim^fe, Med. Imag. Tech. 21:157-165, 2003 

[0013] U^Ui^ib, #M5p7-385-i-^#^|E^tL^P^«, Wfcf-fcfJfcUt 

So 

[0014] f^ittfcov ^T^Kj^^ftSrfT ofc_t5£E©5:m^*5v nt, 8M6Ui:3}fc 

w&>ws>itm&f-- ^^MvNT^i^^m^iis^^^-rs^^^-gT^iii^ 

[0017] W^lKlfEtS^fc^te, S^^^^Mt^tLfca^TcCTx-^^a:^ 
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-r^m^mum^m^x^ as vx^^^ytcTy—^mMti-^mwc^^] 
^B^x\,^3^cT^-^m^tvxmm^t'm^m(D37^cT^~-^ 
(Dmmmwtti-fzmm&wmmfeb, mmwmmmxmm^titc^m^^ 

f&fon&mmxm%i£titcm%-mb*&mL.x^ mmmmmmmmrnxv*:^ 
m&K, as vx^^^cT^-^mmMm^-^t-r^t^m^-r^m 
fe^mb.wfemwb%^z^b%¥fWtt^%mmmmxmx&z> 0 
[ooi9] m^m7\z$zm&titc%>wte, 3^n^m^hnh^t'3Ti^cT^~^mm 
i-z>mm&m3?miz&>\, vr, a @ ltv ^nkjtcT^-^^bir^m.^^^ 

(Dmmuzw-m-i-zmm^mmmb, mmnmmmxwmznttfam^bb 

nmmmb, aBLTv^s^cT^-^ ±iiLm^<Dmwm(omRxfr{iL 
j$f7£m<Dmwm<Dmzm^^x. Mje-tsmie^jih^ bij|5M:le#jikt*m:e$*i, 

tc3&^CTv*—?mbffij£<Dmmb$:}kmLrX, mfZffilE£tLtc3]ik7uCTy*—?m 

^^b^mm^mm^mb^i-^b^wmT^mm^m^mxh^ 
[0020] t*^8^iE«$tt^0j^, m^i^^7t5.m<Dmmmm^m^^ii o ^-^ 

o 

[0021] *mWK£tU3, 3^7n^^^^#btLfc3^7cCTT f -^^)^ME-f-?>iij^ 



WO 2005/009240 



PCT/JP2004/010618 



6 

[0022] mim3fe<Dm&&mjjm<DmnM^*®.m^%tc.ft<Dmx'hz 0 

ms\ttvjfy j±mwm$:m>m-fz>ti}sb(Dmxfo& 0 
m6W%mm*iftw~i-&tcib<Dmx&z> 0 
m7m%mm(D}:tm<Dtiib<Dmxfoz> 0 
m8Mmi$LXhz> 0 

m9r&%z<Djjmiz£ox, mm.miE^tz.m^(Dnm.x^ 0 
imioi*nMmm<Dxmfc£^x,mmffijE&^fcWt&(Dmi$LXJb% 0 
mi tt26<Djjfa*wim~rtt#)<Dm (^<di) x&z> 0 

^—?&mmMM<D^—?t^%fa^t)>%fc7£^%famyv—xfoz> 0 

misy ±8^<Dm<D^^]t^T8^\^(Dm(D^](Dm^^x^<Dm^^ 

<D®M7n—X-&Z> 0 
[0023] 1 3DX^B 

11 tktonm. 

12 tt&H 

13 T-^n^-^V^/^^ 
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14 iaffl^vt 0 ^.— $ 
21 mm$&t 

[oo24] ^m<Dmm<Di&mK^xmmbMzmm-tz> 0 

[0025] *mwtimm£ft%3Dxmn(3ik^xmcTmm<vM%^-r 0 

[0026] m&mmite. 3uxmmxm, mmixmrnn, ^^12, r-r^-r^ 

[0027] tfLffl^t 0 ^-— ^14te, ^Sg|514l£lEljf g&142££WU !Et#g|3l4 

V^ 0 x-^MS§P141fi > T^n^-^^/^m^l3^i^#^-^W^^ 
lI^u^A^S^VT^^S^ff^o CD-ROM, CD-R, FDD^cDfE 

^^^ISm^tL/cM^^S^n^^A^, IE'ltg|3142^^^h— 

[0028] T^-n^-^V^/V^^lS^^S^r, tfLffl^t 0 ^— ?14<Dy*— Zttm 

[0029] ^^llt^^l2t«^^21^A/^SV^{^f^bTgBg$ttT43«9 
, ZlfiC^tl^^^^aSI&ff^&^^iL-C, l[HltebT360^f^^^ff-512 

T-^n^-^V^/l-^^lS^^^n, T-V^/^-^^^^^tbSo T-^-n^ 

i4ic#t|&$nTiij^s^$nT, mi^.Mm2KD3^kfcv s -^n^t^x^ 

[0030] 3DX^&;i£9#k;ftfc3^&i£-r 1114(B) tC^£*VCV^£5K: N j«5£4 
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0mml?it:^30mmXiiL^30mm<DRftMC»®^^^Sr^r-t-'5o 1#> 
-fc/W3\ 1114(A) ^£tl/CV ^5 J:?^, 0. 125X0. 125X0. 125-?£>5<ZrC\ 04 
(B)(^$nfcRftM(Dlli^«> 240 X n X (320/2) 2 0^ir/^^-r<5 0 

[0031] IllSCA)^^^^^^^, t^h^^^fafefi> mm^ML-XT1£<D3Z{6)lt 
IfflU, 1115(B) ^£;ft,TV^J;5t^ M^ffla-bE^rt^t^h^AcD^^^ 

[0032] Pixel =(d-c) X (Pixel -a)/(b-a) (6) 

out in 

ft*3, Pixel lt.ffijEffl(DAjj Pixel ^ffiiEm^ffi^S^M^-ro 

in out 

[0033] ^(D^^-e«, ^M«S^H$lS^#<^ti>^MEra (a, b) £ JLotf, 2§S 
Ia-b^IIIc-d|:v;ytV^LEL, ^SliP^f ^J^«, »S1tta( = 10 
0)-b( = 200)©«*fiSr»Mc(=0)-d( = 255)^i«^/2:t-fS„ 

[0034] L£>U i^^fefe{i^-C^®m^*j-bT|^C^^^^-^(a, b N c, d)£MV 

tm^mm^^w. ±^nmmm^<mm^m^^y^^L-x^^ 0 r 

[0035] ^OlI^^^^m^^Vh^h^f^Ji^iiry^X^ig^t-S^^^WfgTfeS^^ 

Tvv£v\, 3DXJ:D#^61ii^(D^^J:oT^^©^f(i:^^-r?>fc 
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[0036] *mM<D^m(Dmm.WEjomi, m&^x^m^Mx^xmtwm^*— & 
%m£Tf&'Mm&mizm^<$Wi^^ffl£fe&:, m^mm^mxm 'so/4 

Vol.J63-D No.4, 1980, 

vol 

[0037] fc*5, ftffiHfirrar tt,rttj!l|Sfc-f,ft*fc|9!3fei-S^dS-e#«o 

vol 

(2)#^ &5££ffl^TW*&t^#W*<a¥^^ Sr^ffi-r§(IH6#^) 0 

Vn 

[0038] mm 



N-l N-l N-l 



I 2 2 2 

^v„=— X X X Koxe/(x,y,z) ... (7) 



-A?" N-l N-l N-l 



r^Tfll, N(Djfi^21^Ua S Wiff (Voxel (x,y,z) ) ©21 X 21 X 21aft^©5p*&pilf? 
1i£«:* WUfc„ N^UT, 27#Oflfc©ffiSrffiV^J:V\ 
[0039] #cw?, r<Dfi|«fi^p|f#tii[^tHt, ^T^MlB&S^ff?, 
Voxel = Voxel (x,y,z)-Thr (Thr >A ) •••(8) 

out vol vol Vn 

Voxel =Voxel(x,y,z)-A (Thr <A ) • • • (9) 

out Vn vol Vn 

ft*?. Voxel ttfcjE«<0ffi;aB*«^i-o 

out 

vol 

[0040] Thr =klXA (10) 
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f&U 0<kl = <l 

kin, m^<D7 s —^m^^x s fk&tefc&^ftwtfevxiaKo ^<d 
. um.ki*mfe~rz>£5iz.vxh&\ 

VN 

(4)^JSIJM 

VN 

A -A=C •••(11) 

VN 

[0041] Voxel = Voxel &88211; C •••(12) 

out in 

Voxel te*i!Efiutf>A;Miifffi, Voxel ttttIEtft©ffi;«3MlBSr^i-o 

in out 

(a)A>A ifi^O^jttA kCT^~#m&±ft<D : ¥-i%i&A<DMC%&mirZ> 



A -A=C •••(13) 

VN 

c&mmffijEmkL>x&.#;*m^xffiiE-rz> 0 

[0042] Voxel = Voxel – C ■••(14) 

out in 

Voxel teffijEM<DAt>mmm, Voxel ttMlE«Ottl^7W*^S:*-t"o 

in out 

[0043] (b)A<A Mfit£MlEii:-f\ 2k^o#m*©**W*«f*o 

VN 

[0044] Voxel = Voxel 

out in •••(15) 

[0045] (^©2) Oflygfi, 127(B) fc^&avO ^XoK, A<A <E>4§^fi±, M^Bf <ft 

VN 

5fel^firfe^V^^\ (^rcDl) 07(A) ^£*LTV^5<fc5fc:> A<A ©i 

VN 
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[0046] z.tDtm.tmfc'&fciDmmk, mmmw<D&mm^zmm&\B\<DM&¥%iW) 
coo47] miotes *^iaot, mmffijE£titch<D-?&z> 0 miotm9t^itm-t^t, 

[0048] — mwco^m^M^m^m^^^xn. i&mnttvj&m^mm* 

m^tE^-Mmmmmm^m^m^i'^t^mxh^tco 
[0049] ttmmft7G±.<Dm&L±ft<otiinb. g ^sr^'^ii-s^m^^^ 

(D&gS&TuCT^— *&&tl*h* m\lJ&X$mi2\Z.^tlX\<^26l3fa<D%m3v 
[0050] 011^.OT12{C^$^TV^26^|rI(*, &@3&7cCTx*-*,£P£: c P'fr 

(a) a@3^5cCTy i — ^,&P^, 8o<^rS:fe^^J(D^|R](l, 2, 7, 8, 11, 12 
> 15, 16) 

(b) aS3^7nCT^— ^Pa>b, 12(7)ri22^ c P^J^fR](9 > 10, 13, 14, 17, 1 
8, 19, 20, 21, 22, 23, 24) 
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(c)& g 3#C5cCTx*- #&Pi)>h* 6^><Dm<D^'bl<D^y\^(3, 4, 5, 6 N 25, 26) 

(2) #^|^«^4voxd^*bH*«*JD*G»j«^)-rS„ 26^IflI©Jn3|L«fCO]- 

[0051] m*#<z>m*. 4tz.mb-rnM-rz>z.t&-?%z> 0 

(3) 26{0(7)iP^fa:ftO]-f[25]^^:#V^llS^^t^#X.6 o Mtf#*.(E>£L ±<fc8#|R] 

[oo52] j&*3, ±^8^i^tojfi(D^M^mbfcds, rtucps^-f mm-rzzk&-(*%z>o 

[0053] ^(DHjitThr £LT % ftufBJPWMO]— ff25]<£>¥*£tftF Bif|B*D^{fif[0]— f[2 

F AV 
MAX 

[0054] o£<9, tftJxJ^ ^^MffiThr Sr3fc#>5 0 

F 

Thr =k2X (F -F ) ••• (16) 

F MAX AV 

[0055] ftiS, ±|E(3)}Cio^ar±^8^-fP](D{a(7)Wjfei^-t^T, T ±^8^-^(7)^ 

[0056] ifiS^fPlOffitD^fia^FSmax^L, T{i8^ft<D{itcW#Jiji:£rF8mi 

n£U ^(D^O^CT, 3^^CT7=-^^^itVoxel^MlEb, ^<£>*£lEjfi<Z) 

[0057] ¥i£Kfi<£>##> 8#r^fit^fn£8T?i&-r;ftf3 £V\, &*5 % 

[0058] Jr^^J^^, ffiM&MK3 (0<k3) ^rfflV^-C, & g 3#C7CCT^— ^^^{jtVoxel 
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[0059] Voxel e = Voxel + k3 (F8max-F8min) (17) 

[0060] ft*3, ±ffiRO«Tte8^iRiosp*&fltS:||CfflUfe^, £*U£ffi*>1\ 09x.tf, 8^|pJ 

[0061] ft**, & @ 3fcjcCT7 s *-*&i)K TS, ffiO**±Hl*>5i:#, F8maxte;*:£ft 
ffi«rJ*t>* F8minte/h£ftffi&*#o<£>T\ rF8max-F8minJfi. *#ft1fi£f£o 0 
Lfc^oT. 5^(17) iz£ynbtltc.m®£tl1ZVoxe\ e^S^V^T, ^JEH^i:^ 

[0062] 2jc#&f*#^[Rl4voxeU jfe*^'Wc9X9X9©1S«*»fc«Kp»^iSrWllti 

■i-Z&mX'&Zo U>>U *^9X9X9^&tf)^T^— *£&3SLT, fflk&t:Wi 

m-r^atm^mwM^mu temmmzMM&to&o b^u^b, *^mxfc 

[0063] 5fe-f > 3DX3£fll{i*3V>T, ^©HlSr'P'frfcU-C, 3^7n*f^Srl[HifebT3JSfe 

5cCT7*—^iSJ|Z^$tL5 (S10)o 
[0064] #cvv?, 3ik^M^»bmbtiti3^kjtCT^—^(b, ffilEm&tkJ&'tZtc&iz. 

[0065] n©^«^S3V>Ttt, fliRtf, ^C#dS«ieLfc*/h2lfta*I!HcS<5<ittU#V^ 

[0066] JfcVvC, ffilEtt^<D3fr%CT^—?kffilEM$l<D3ifc^CT^—?<Dmm<Dm%ti 
^3^5ECT^— ^^^/i^3^CT^— ^n^^(Z)TO^ifi^J6§(S12) 0 

[0067] ^(7)^v^x, w*fttafi«pi*©sp*&ttA &wm~rz> 0 

Vn 

[0068] MlBII^^#Jll^^$n^^{it^WIE^^fi#m#)l|HT***^nfc:5p^it 
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fcfrJBwr, 3^7cCT-r ? -^(D'(it:SrMiE-r6(S13) 0 
[0069] 3^7cCTx-^(7)^<Z)MiE«, ^(1)S.^(2), 5£(3), ^(4)5:t>^(5)}cS^V > 
"C, fT5o 

[0070] 014^, 3^^^^#^>tLfc3<^7uCT^— ^(C^V^T, ftl LTV^3^5c 
[0071] $fci\ 3DX^S(CdoV^T, 0T^<£>$A£ c t I 'i>£bT, 3^^^^1|Hl^bT360 

£t£^1-5(S2l) 0 

tePKIS^t S(S22) 0 26^f^]^P^jiif[0]"f[25]^^|±5$^ o 
[0072] #CV^T% 26|@^P^{M0]-f[25]Sr^:#V^lS(cMt^#X.Sc 3fcT*#*.tf>&, _t8 

^•ft](Dffi(D^ffi^ai-t-6 (S23) 0 
[0073] >T\ a g LTV ^3<^^CTx— ^^W^^T 1 — ^ii-5/5^^>^^:^-r 

5(S24) e 0fl£tf, ^^S23^m^^c¥^iS^Bff^P{i:^^J:bt^LT, B»f 

[0074] miE£tltc37k7tCT<T— ^£/BV>T, ®^ttS^/i-^.(S25) 0 

[0075] [Ui5^, r±8^i^cDjt(D^^j^rT8^i^cDffi(05p^j(7)^^:J6-r, ^coMf- 

[0076] 3fc1\ 3DX^B^*5V^-C, Ff^(Dtt^r^^^LT, 3^5c^#l^l|HlteUT360 
mo ft/5*bf+51 2ft<Z>&J£^-^i{X*£tL5 (S30) o 

, &@3^uCTrW^£;$>!b, ElllSLtf ? llll2^$tLTV^26^f^^^n ; S^fB] 
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£f££«(S31) 0 

[0077] &V^C\ &BVX\t^3&7cCT^—#&1£&bVXmmUtffi 

mm&tio*<Mftt&>r& (S32) D 26^m(D^anm.m-fL25^mm^fi^ 0 

[0078] &V^-C, 26fIgCD^P^flO]— ft25]^#VSlR(^^#^ 0 Mt*#X.0>&, ±8 

jjfavmn^mt, T8^-iR](D'(ew^^ttsb(s33), ag3^7ccT^-^^ 

tf>fttVoxel£, ±|ES:(16)H:a6<SV^MnEU ^fl^fc^IEliiVoxel e&#5( 
S34) 0 

[0079] v?, ffimZtltcffilEWVoxel etl^V vC, r©a S LTV ^3^5cCT7= - 

[0080] «IE$tt/i3^C7t;CTx— ^Sr^V^T, H^W^-T^ (S36) 0 

[0081] #Hlfc©J!H»teJ:*LWt, *££lfetf>l£, Wtt£#©*5SL£iMtt, «Bt««W 

[0082] *fc, *mM<Dj&niz£ti^ cTt*bmhti%mmi&ir~-?%mv^x, it^f— 
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MlE^(7)3^7cCT^-^«IE^(D3^5nCT^-^cD^ScDlg^c03^7C 
[2] MlE£n&mm3$Z7€CTy*-?(DimVoxel . SufEHfifi^Thr , iul2¥^ffi^ 

in vol 

A MiE^tLfcffjlES^TnCT^-^Ojt. Voxel te, 

Vn out 

Voxel =Voxel(x,y,z)-Thr (Thr >A ) •••(!) 

out vol vol Vn 

Voxel =Voxel(x,y,z)-A (Thr <A ) •••(2) 

out Vn vol Vn 

[3] ME^^tulES^^nCT^-^COfiS^Voxel , tffflBWfii&Thr % tfrfa¥J$fi££: 

in vol 

A £i-%b%. ffiJE£tlfcWffi3&.7tCT 1 ?»-&<D^ Voxel fit, 

Vn out 

Voxel = Voxel -(A -Thr ) •••(3) 

out in Vn vol 

[4] ffilE&thZm^&^CTv*— ?(Dm%Voxe\ , it&fERflfiiL&Thr , flnE¥*M£8: 

in vol 

A ffiJE£ft1tffi&3fc7cCT J 7 : —*<Dffi., Voxel tt, 

Vn out 

Thr >=A (Dm&fe. 

vol Vn 

Voxel = Voxel -(A -Thr ) •••(4) 

out in Vn vol 

Thr <A (Dm&te. 

vol Vn 

Voxel = Voxel • • • (5) 

out in 

[5] 3^^n^m^mhtitc.3^cT^—^mm^m^m^mK^ v-c. 



WO 2005/009240 



PCT/JP2004/010618 



mmm^mw.t,mmmmmmmuxmm^ntc^m<DmwimmMm- 

WIBMlE#Jlfi^«E$nfc3^^CTx-^1iSm^cDPffi^^it^UT, flu IBM 
IE$^c3^CTx—^i:^Sf||si|fj|:j:i9^:#V^^^, & g UTV^3#^uCT^ 

a^tib^u^ y\?x.—?m®L -^wzummvfo 
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[2004*10£28B (28. 10. 04) BREVMM : ffiMiiJ*0<D!f!#<&i&ffl 
3,4&Xf6&ffimZtltz ; ffi8I^lDtf>if#<DiEffl8[i&yTlf £*Lfc ; 
SrLl^If*<7)SSH9&t;iOA<tt]^.c>4ifc ; flfe(DIi*a>©H(iigM'Si:L. (4H) ] 

MiE^<D3^7cCT^— ^^MlE^(^3^5cCT^— ^cDjlffl(Dlt^^3^7C 

i:5:fflV^T>BUBS3^7cCT7 f -^^>^4iE-r'5«]E#JIit, 

[2] MiE$ix5BUIE3^7nCT^-^C0ffi^ Voxel in , fc&SEflMI&Thr,^ MfS^filSr 
A Vn i1-5££\ ffijE^tt^HulBS^TcCT-^— ^(^>1B: N Voxel out fi x 
Voxel out = Voxel (x,y,z) -Thr^CThr^AvJ •••(!) 
Voxel out = Voxel (x.y.z) -A Vn (Thr vol < A Vn ) • • • (2) 

[3] (*jE«) 

MiE$^BUfiS3^5cCT'7 f -^^ffi^ Voxel in , BtflEHfit^Thr^, t&1E¥*&ft «r 

A Vn k-rZt%, CT7 t -*m.i$±fr<D¥-m®. A *»6>«jEffi«r^i-5*:«)<oM«: 

Thr wl £&5£l::«fc?)g!j£U 

Thr vol =kl XA (10) 

mu o<ki=<i, km, ^<D^-^zm^^x^ j-frmfeisfrtimmtemxte 

A^A^ •••(11) 
ME$tT,fcBiJ|E3^7nCTx— ^<^fit, Voxel out 

Voxel out = Voxels - C •••(12) 

[4] (*t3E|fe) 

MiE$tl^.Sul53^7cCT^-^OffiSr Voxels, iiufEBi<iS<S:Thr vol . IBlBTOIt*: 
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Thr^klXA •••■(10) 

«&u o<ki= < u km, T&&<D7 t —*iz&'5\ f *x. ttWLfeztvfiJkmtMJit* 

A^-A=C •••(11) 
MjE$nfcBtFlS3?fe7t;CTx— ^©1, Voxel out ft, 

a>a wn ©»&'B\ 

Voxel out = Voxel in - C • • • (14) 

Voxel out = Voxel in ..-(15) 

[5] 3^nMm>hn^titcs^cT^-^^m^mm^m^m^is\, *-c, 
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& B LTV *Z3&7tCT? t --*&m&b'r&Si&<Djjfam^ & @ LTV ^3&tgC 
[6] («jE«) 

& B LTV ^3^7cCT^-^^@^:^i-?.1i^^fRll5lC v ^ a LTV ^3&7nC 
T^~^^ig^tLT^MLfcm^03^5cCT^--^O^ffi^a-rSi»^ffi 

lftiaffi:E#JlRTMiE$;h^c3&^^ 
IE$tVfc3^7cCTx-^^tfr|Bg|M«tt)^f &B LTVn^,3^55CT^ 

[8l(giJ^) 
[9](ii*D) 
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